DFT-GGA-vdW calculations
Fig . S1 shows the surface formation energy of the different Si/Ag(110) structures computed using GGA-PBE with van der Waals corrections. The only significant variation with respect to LDA calculations (see Fig. 1 in the main document) is the shift of the surface energy for the honeycomb model towards lower values. However, the chain of pentamers is the most stable monolayer structure in a wide range of chemical potentials. Figure S1 . Surface formation energies for the main structural models considered in this work, as computed using GGA-PBE with van der Waals corrections. 
STM experiments

GIXD experiments
In Fig. S3 is presented a scan in the k direction for k =0 and l =0.05. In addition to the crystal truncation rod at h =1, peaks at h =0.6, 0.8, 1.4, 1.6 are clearly visible, with a FWHM of 0.033, which corresponds to a mean domain size of 12 nm in the x direction. The scans are much narrow along the k direction, due to the highly anisotropic aspect ratio of the nanoribbons. In that case, the FWHM is given by the apparatus resolution. a b Figure S3 . X-ray diffraction signal from the surface after 1ML Si deposition at 460 K.
Structure factor measurements were done by performing standard rocking scans with a point detector. Voigt curves were used for integrating the profile of the rocking scans and deriving the diffracted intensity. The standard instrumental correction was applied to the structure factors for taking into account the geometry of the diffractometer, the sample dimensions, and the width of the rods along h and k .
[1] The experimental uncertainties exp  take into account both statistical uncertainties and systematic errors due, for example, to misalignment, and estimated in the range of 10%.
In Fig. S4 is presented the comparison between the experimental structure factors measured and the theoretical structure factors derived from the stacked dimers model. The agreement is very poor. In particular, it is not possible to reproduce the high intensity of the
without taking into account a missing row reconstruction of the Ag(110) substrate. Figure S4 . Comparison between the experimental structure factors measured and the theoretical structure factors derived from the stacked dimers model. Blue dots: experiments, continuous black line: simulations.
In Fig. S5 and Table S1 are given the atomic Si and Ag positions refined for the pentamer model that give the best agreement with the GIXD experimental structure factor (see Fig. 4 of the main document for the comparison between experimental and simulated structure factors). Figure S5 . Atomic configuration of Si/Ag(110) pentamers giving the best fit to the GIXD data. 
where a = 0.4085 nm.
Summary of proposed models
Pentamers Zigzag A Zigzag B Stacked dimers (2) 
